Figures from 2016 obtained through Farmanet show the chronic (at least 3 months) use of at least five different drugs in 24.2% of older people aged 75 years and over in Belgium. Importantly, this percentage is only 5.6 in the total population. Polypharmacy increases the risk of drug interactions and side effects, and is often associated with reduced autonomy to perform the 'activities of daily living' (ADL), an increased risk of cognitive decline, and an increasing incidence of geriatric syndromes, such as delirium, falls and urinary incontinence. 4 Several instruments have already been developed to detect the potentially inappropriate use of drugs in older people, both implicit (based on clinical judgment) and explicit (based on criteria). 6 An example of the latter are the STOPP (Screening Tool of Older People's Prescriptions)/START (Screening Tool to Alert to Right Treatment) criteria, developed in 2008 by O'Mahony and coworkers, with a revised version published in 2015. 7 This screening tool contains a list of 80 STOPP and 34 START criteria. Several studies have already shown that the use of these criteria in the context of a more extensive evaluation leads to a higher quality of drug prescriptions, resulting in a reduction of the number of falls, episodes of delirium, duration of hospitalization, number of visits to general practitioners/emergency departments and drug costs. 8 Antidepressants are among the top 10 most frequently prescribed drugs in patients with polypharmacy. 9 This descriptive study aims to map antidepressant use among patients hospitalized at the geriatric department of a university hospital, and to evaluate whether prescription happens in an evidence-based manner, taking into account the revised STOPP criteria. 7 
Methods

Study design, setting and study population
This descriptive, retrospective study took place in the Middelheim Hospital in Antwerp, part of the 'Ziekenhuis Netwerk Antwerpen' (ZNA) (Hospital Network Antwerp) group. The geriatric services at ZNA are brought together as the University Center of Geriatrics (UCG). Files of all patients aged 75 years or older, hospitalized on ward '6D' (one of the three wards of the acute geriatrics department) between February 2017 and July 2017 were screened for inclusion in this study. The first author was the treating physician of all screened patients. Exclusion criteria were a hospital stay of less than 5 days and a palliative setting.
Measurements and measuring instruments
For each patient, it was determined whether he or she took antidepressant drugs. If so, the type and dosage was documented, as well as the prescribing physician.
Using the revised STOPP criteria, 7 we determined whether or not these drugs were prescribed in an evidence-based manner.
Section A of the STOPP criteria (drug indication criteria) was used to check whether the medication was prescribed for the correct indication. The first STOPP criterion of this section is: 'Any drug prescribed without an evidence-based clinical indication'. Four scientifically based indications for the use of antidepressants in older people were defined: depression, anxiety and panic disorder, neuropathic pain and behavioral disorders in dementia (although current evidence is limited in the latter). All other indications were considered invalid due to lack of a scientific basis, although sometimes very commonly used to prescribe antidepressant drugs. If no clear indication could be found, this was classified under 'no indication'. The second STOPP criterion of section A is: 'Any drug prescribed beyond the recommended duration, where treatment duration is well defined'. Guidelines are available on the duration of treatment with antidepressant drugs in older people: for a first episode of depression, a treatment duration of at least 1 to a maximum of 2 years is recommended. 10 For patients with recurrent depression or a very severe episode, a lifetime treatment is recommended. 10 No specific guidelines are available concerning treatment duration of anxiety disorders in an older population. The general guidelines recommend at least 1 to a maximum of 2 years of treatment for a first episode, and a lifetime treatment for recurrent episodes. 11, 12 For neuropathic pain, behavioral disorders in dementia, and other, nonevidencebased indications of antidepressant use, no guidelines on treatment duration are available.
Finally, section D (central nervous system criteria) mentions three STOPP criteria specifically concerning antidepressants: 'Tricyclic antidepressants with dementia, narrow angle glaucoma, cardiac conduction abnormalities, prostatism, or prior history of urinary retention', 'Initiation of tricyclic antidepressants as first-line antidepressant treatment' and 'Selective serotonin re-uptake inhibitors (SSRI's) with current or recent significant hyponatraemia i.e. serum Na+ <130 mmol/l'. The use of antidepressants in our study participants was also tested against these three criteria.
Data collection
We used the medication list at admission (as mentioned in the hospitalization report) to determine whether or not patients were currently on antidepressant drugs, and if so, what type and which dosage. The electronic patient file was screened to identify the prescriber, the indication and the duration of taking the antidepressant drug. If this information could not be retrieved, the general practitioner was contacted. For the STOPP criteria from section D, the above-mentioned comorbidities and the sodium level on admission were looked up in the electronic patient file. Furthermore, we included the following variables: age, sex, origin (home, service flat, residential care center, other hospital, transfer from intensive care), cognitive status (mini-mental state examination, MMSE), 13 ADL (Katz scale), 14 and total number of chronic drugs. The items of the Charlson Comorbidity Index 15 were used as comorbidities, with the exclusion of AIDS, because this is less relevant in a geriatric population. These were documented together with the comorbidities that have a specific contraindication for the use of tricyclic antidepressants (TCAs), according to the STOPP criteria.
Statistics
The characteristics of the total study population and the subgroups (using antidepressants versus not using antidepressants) were presented as frequencies (number, %) for the categorical variables, and as the median for the continuous variables. 
Results
Between February 2017 and July 2017, 263 patients (⩾75 years) were admitted to ward 6D at ZNA Middelheim Hospital. Of these, 239 patients met the inclusion criteria; 19 patients were not included due to a hospital stay less than 5 days, and five due to a palliative setting. Sixtyone (25.5%) of the 239 patients used antidepressants. Table 1 gives an overview of the characteristics of the total study population and the two subgroups (intake antidepressants/no intake antidepressants). Compared with the group not taking antidepressants, patients taking antidepressants were more likely to be women and to use a larger number of chronic drugs. Fewer patients had diabetes mellitus and moderate to severe renal insufficiency compared with patients with no antidepressant drug use.
Within the study population taking antidepressants, antidepressants directly affecting the neuroreceptors are prescribed most, with trazodone being the most commonly prescribed drug in this class. Table 2 provides a further overview of the prescribed classes of antidepressants, type of products and doses.
General practitioners (GPs) appear to be the most frequent (43.7%) prescribers of antidepressants, followed by geriatricians (14.1%), neurologists (11.3%) and psychiatrists (8.5%). The prescriber was unknown in 22.5% of cases. Figure 1 shows the different indications for which antidepressant drugs were prescribed. The main indication remained depression (56.3%), with sleeping disorders (12.7%) in second place. In 8.5% of the cases no clear indication was documented.
Furthermore, it was determined whether the antidepressants in our study population were prescribed according to the current guidelines, using the revised STOPP criteria. These results can be found in Table 3 . More than 25% of the patients took antidepressant drugs for a nonevidence-based indication (also taking into account whether the right type of antidepressant drug was prescribed for the correct indication). Almost one in five patients in the study population were taking the antidepressant drugs longer than recommended according to the current guidelines. In a third of the cases, there were no clear guidelines on the duration of treatment. Also, 80% of patients taking TCA drugs took this as a first-choice preparation, so without taking other classes of antidepressants before. Table 4 shows that there is no significant difference between the different prescribers with regard to the class of prescribed antidepressant drugs. There is, however, a difference when we look at the indications for which the antidepressant drugs were prescribed. More specifically, GPs and psychiatrists mainly prescribe antidepressants in the context of depression (74.2% and 100%, respectively), while geriatricians mainly do this to treat sleeping disorders (40%) and behavioral disorders in dementia (30%). Table 4 also shows that there is a significant difference between the different prescribers and whether or not the correct treatment duration is respected. For example, GPs seem to prescribe antidepressant drugs for a longer period of time than is recommended following the current guidelines.
Finally, Table 5 shows that there is a significant difference between the different classes of antidepressant drugs and the indications for which they are prescribed. All classes were found to be prescribed most frequently for depression, especially the selective serotonin reuptake inhibitors (SSRIs) (83.3%). The TCAs were also often used (26.7%) for neuropathic pain. The antidepressant drugs directly affecting the neuroreceptors were frequently prescribed for indications other than depression. If we make a further dissection within this group, as shown in Table 6 , we see that especially trazodone is prescribed for these other indications, like sleeping disorders (50%) and behavioral disorders in dementia (33.3%).
Mirtazapine is prescribed predominantly in the context of depression (88.9%).
Discussion
This study confirms that the use of antidepressants in older people is frequent. In our study population, more than 25% of the patients took antidepressant drugs (25.5%). These figures are comparable with those of Farmanet in 2016 (22.8%).
When we apply the revised STOPP criteria to our study population, antidepressants appear to be prescribed for an incorrect indication in more than 25% of the cases. This is probably still an underestimation, given that in this study, 'depression' was always considered a correct indication, although treatment with antidepressants is only indicated in cases of major depression and not in the milder cases. Primary sleeping disorders were a frequent indication for the prescription of antidepressants (especially trazodone) in our study population, although this is not an evidence-based indication. 16 There is some evidence for the use of trazodone in secondary sleep disorders, for example in sleeping disorders accompanying depression and in reversal of the day/night rhythm in Alzheimer's disease dementia. [17] [18] [19] Sleeping disorders in this context were mentioned in our study under 'depression' and 'behavioral disorders in dementia', respectively. Migraine prophylaxis was also considered as a nonevidence-based indication for the use of (tricyclic) antidepressants because of the availability of multiple safer preparations for this indication. 20 All indications that did not fall under the four evidence-based indications (depression, anxiety and panic disorder, neuropathic pain and behavioral disorders in dementia) or the two nonevidence-based indications mentioned above were considered as 'other indications'. These included, for example, 'psychosomatic complaints' and 'generally unwell being'.
It is remarkable that antidepressants were prescribed for anxiety and panic disorders in only 2.8% of cases, while this is a clear evidence-based indication for prescribing an SSRI or serotonin and noradrenalin reuptake inhibitor (SNRI). Of the two patients in our study treated for this indication, one received duloxetine (SNRI), and one melitracen (TCA, as a combination preparation with flupentixol). The latter is mainly used off label as a sedative drug. Melitracen is under dosed as an antidepressant in this product. 21 Previous studies have already shown that older people with anxiety and panic disorders are mainly treated with benzodiazepines (25.3%) instead of antidepressants (3.8%). 22 The correct treatment duration was not respected in about 20% of the cases; this means that the drug use was continued longer than recommended. It should be noted that the current guidelines on this subject are based on 'expert consensus' and that there are few studies available concerning the discontinuation of antidepressants in older people, which can explain the reluctance of doctors to stop this medication in older patients. However, in patients with dementia in residential care centers, one double-blind and one open-label randomized controlled study on discontinuation of antidepressants were performed, reporting positive results. 5 When the decision is made to stop an antidepressant, the current guidelines recommend gradually discontinuing the dose over a period of 4 weeks to prevent withdrawal symptoms and relapse. 5 Finally, patients taking TCAs were found to use this as a first-choice preparation in 80% of cases, which should be avoided because of the unfavorable adverse effects compared with, for example, the SSRIs. 23 If a TCA is chosen in older people, nortriptyline is preferred because of the lower anticholinergic burden. 23 It is however remarkable that in our study population, not nortriptyline but amitriptyline, known for its high anticholinergic burden, was frequently prescribed (i.e. in 53.3% of the patients taking TCAs).
Both the female sex and an increasing number of chronic disorders are risk factors for depression and anxiety disorders in the older population. 24 This may explain why in our population, women more often took antidepressants, and that patients taking antidepressants also took a greater number of chronic drugs.
In our study population, patients with diabetes mellitus took antidepressants less often. Importantly, diabetes increases the risk of depression, 25 just as depression increases the risk of developing diabetes mellitus type 2. 26 Certain antidepressants are also indicated for neuropathic pain in the context of diabetes. 27 Perhaps the fear of doctors for inducing weight gain or drug interactions explains this difference. However, studies show that a pharmacological Table 5 . Indication versus antidepressant classes. AD, antidepressant; NR, neuroreceptor; SNRI, serotonin and noradrenalin reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
Indication
treatment of major depression in patients with diabetes leads to better glycemic control. 28 Similar results are found in patients with moderate to severe renal insufficiency. Previous studies have already shown that patients with poorer renal function more often show depressive symptoms, but got antidepressant drugs prescribed less frequently. 29 Depression is associated with increased morbidity and mortality in patients with chronic renal insufficiency. 30 However, few data are available on the safety and efficacy of antidepressants in severe renal insufficiency, which explains the potential reluctance of clinicians to prescribe this drug. 30 The antidepressants directly affecting the neuroreceptors were the most frequently prescribed class of antidepressants in our study population, with trazodone as the most prescribed product (25.4% in total). This corresponds with data from the RIZIV in 2016. 31 As mentioned above, it is striking that in half of the cases trazodone is prescribed for primary sleeping disorders, an indication for which little scientific evidence exists. 16 In our study population, trazodone is also prescribed for behavioral disorders in dementia in one third of cases, for which only a few small studies have shown a positive effect in very specific indications (sleeping disorders in Alzheimer's disease, behavioral disorders in frontal dementia). 18, 19, 32 The SSRIs, for which a limited benefit was demonstrated in large studies in this indication, were not prescribed in our study population in this context. 33 This may be explained by the fact that trazodone is considered a safer product. However, it must be taken into account that trazodone is a substrate of cytochrome P450, which can lead to drug interactions, and it can cause orthostatism in older patients. 32 Heart rhythm disorders and priapism are also documented as rare side effects. 32 GPs are the most frequent prescribers of antidepressants in our study population. In about 75% of cases they prescribed these drugs in the context of depression. The most frequently prescribed classes of antidepressants by GPs are the antidepressants directly affecting the neuroreceptors (32%), TCAs (29%) and SSRIs (25.8%).
In almost 40% of cases, they prescribed antidepressants for a longer period of time than is recommended according to current guidelines.
The above data show that clear guidelines on antidepressant use in older people, especially aimed at primary care, are essential. Efforts have already been made on this subject: recently, a guideline on the management of depression in adults was published by Domus Medica, containing an important section on depression in older patients. 34 However, only the treatment of depression was discussed, and not the other indications, for which GPs prescribe antidepressant drugs (25% of the cases in our study). Moreover, nothing is mentioned about the recommended duration of treatment. In order to be able to provide clear guidelines, further studies are certainly needed on antidepressant use in older people, mainly concerning the use in sleeping disorders and behavioral disorders in dementia, and concerning the correct treatment duration of depressive episodes.
To our knowledge, this is the first study to identify antidepressant use by the over 75s admitted to the geriatrics department of a university hospital and to compare them with the revised STOPP criteria. A strength of the study is that we used the electronic patient file and direct contact with the GP combined to collect the correct information about the indication, the prescriber and the duration of the medication.
On the other hand, a limitation of our study is that the population includes a small group of patients from one hospital, which means that the data may not be generalized. However, several findings (prevalence of antidepressant use in older people, trazodone as the most frequently used antidepressant), as indicated before, correspond with recent figures from the RIZIV. 31 As already mentioned, on the basis of the available data, no distinction could be made between mild, moderate and major depression as the indication. Nor could it be verified whether the diagnosis was correct. A multicenter study, including more patients, but using the same approach, is essential.
In this study, we specifically assessed the prescribing of antidepressants against the STOPP criteria. However, a similar approach to other medications that are frequently prescribed in older patients with polypharmacy might be useful as well. For example, specific STOPP criteria are available for the 10 most frequently prescribed drug classes in Belgium among older patients with polypharmacy (e.g. proton pump inhibitors, statins, β blockers). 7, 9 Additionally, general criteria regarding the indication and the treatment duration could also be applied.
Conclusion
This descriptive retrospective study shows that antidepressant use in an older population is frequent, but that prescription of antidepressants in older patients is often not evidence based. For example, older people are often treated too long with antidepressants, and these medications are often prescribed for off-label indications such as sleeping disorders, without much scientific evidence. However, there appears to be too great a reluctance to prescribe antidepressants in some comorbidities and indications. Therefore more studies are essential to describe antidepressant use in older patients, with the goal of formulating clear guidelines.
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